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(67)  The presentinvention relates to a hydraulic rake
screen (1) for water filtration comprising a first hydraulic
handling device (131), able to move a movable rack (21)
between a stroke starting position, arranged at the base
of a filtering screen (11), and a stroke final position, ar-
ranged at the top of the filtering screen (11), and a second
hydraulic handling device (231), able to move the mov-
able rack (21) between a working position, adjacent to
the filtering screen (11), and a rest position, spaced from
the filtering screen (11); wherein a controller (101) is able
to arrange a first driving pump (P1) and a second driving
pump (P2) in fluid communication with the first hydraulic
handling device (131) to define a driving flow rate of the
first hydraulic handling device (131) which is equal to the
sum of the flow rates of the first driving pump (P1) and
ofthe second driving pump (P2) when the controller (101)
drives the first hydraulic handling device (131) moving
the movable rack (21) between the stroke final position
and the stroke starting position.
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Description

Field of the Invention

[0001] The presentinventionrelatesto ahydraulic rake
screen for water filtration. In particular, the present in-
vention relates to a hydraulic rake screen with reduced
energy consumption, reduced cycle time and low envi-
ronmental impact.

Background Art

[0002] Screeningisthefirstoperationthat mustbe con-
sidered in transport and water supply systems, such as
draining pump implants and irrigation channels. Screen-
ing is intended to intercept and eliminate large bodies
that could damage the equipment of the systems or ob-
structthe pipes and channels andis particularly important
upstream of the lifting stations.

[0003] Screening operations are carried out by means
of suitable hydraulic rake screens arranged at a pen-
stock. A filtering screen prevents the passage through
the penstock of elements having dimensions greater than
those of the filtering opening of the aforementioned fil-
tering screen. The blocked elements are subsequently
removed by a movable rack, or scraping comb, which
goes up along the filtering screen to convey the debris
collected in a suitable drain, and convey them to the drain
placed on the top of the filtering screen. Typically, the
filtered material is discharged by gravity, directly into a
collection box, or by using a conveyor belt, which re-
moves the aforementioned debris.

[0004] Screening operations are carried out by moving
the movable rack during the cleaning cycle of the filtering
screen, according to what is provided by the controller
of the hydraulic rake screen used. In particular, the han-
dling of the movabile rack is ensured by the employment
of suitable hydraulic devices which define its handling
cycle, which comprises both the scraping operations of
the filtering screen, and the operations for arranging the
movable rack in the working position. The differences
between the aforementioned operations define shifts that
involve different extensions and loads, in particular the
scraping operations are the most burdensome.

[0005] Inthisregard, hydraulicrake screens are known
which are provided with separate hydraulic handling de-
vices, each of which allows to carry out the movements
connected with one of the aforementioned operations. In
particular, for example a main oleodynamic cylinder is
employed for the steps of ascent and descent of the mov-
able rack in scraping operations, while a secondary oleo-
dynamic cylinder is used in the steps of removal and ap-
proach of the movable rack with respect to the filtering
screen in the disposal operations in working position.
[0006] In view of the considerable difference in cubic
capacity between the main oleodynamic cylinder and the
secondary oleodynamic cylinder, it is preferable to sep-
arate the servo pumps by maintaining a single driving,

10

15

20

25

30

35

40

45

50

55

allowing an optimization of production and management
costs also in this sense. For example, a high flow rate
main pump is used to supply the main oleodynamic cyl-
inder and a low flow rate secondary pump to supply the
secondary oleodynamic cylinder.

[0007] A problem relating to the aforementioned solu-
tions consists, however, in the fact that one of the most
relevant parameters for hydraulic rake screens is the cy-
cle time, that is the time to complete a complete cleaning
cycle of the filtering screen. Such cycle time is a function
of the cubic capacity of each of the aforementioned main
and secondary cylinders, of the bore and of the stroke,
as well as of the flow rate of the relative main and sec-
ondary pumps. The flow rate is therefore usually in-
creased to reduce the cycle time. On the other hand, in
the situation of greater demand for pressure, correspond-
ing to the ascending handling of the main oleodynamic
cylinder, the increase in flow rate causes an increase in
energy consumption and the consequent need to install
greater electrical power.

[0008] It would therefore be desirable to have a hy-
draulic rake screen for water filtration capable of mini-
mizing the abovementioned drawbacks. In particular, it
would be desirable to have a hydraulic rake screen ca-
pable of reducing the cycle time by reducing the neces-
sary electrical power.

[0009] A further problem deriving from the use of hy-
draulically operated handling devices is the assessment
and analysis of the impact that an apparatus of the afore-
mentioned kind has with respect to the environment in
which it is installed.

[0010] It would therefore be desirable to have a mon-
itoring system of the accidental leakages of oleodynamic
circuits capable of minimizing the drawbacks described
above.

Summary of the Invention

[0011] The object of the presentinvention is to provide
a hydraulic rake screen for water filtration capable of min-
imizing the aforementioned problems.

[0012] In particular, an object of the present invention
is to provide a hydraulic rake screen capable of reducing
the cycle time with respect to known hydraulic rake
screens.

[0013] A further object of the present invention is to
provide a hydraulic rake screen capable of reducing the
energy consumption associated with it, as well as the
related production and maintenance costs.

[0014] Finally, an object of the present invention is to
provide a hydraulic rake screen capable of minimizing its
environmental impact, with a monitoring system of acci-
dental leakage of oleodynamic circuits and by inserting
suitable pressure transmitters which stop the driving
pumps and consequently the outflow of hydraulic fluid
outwards.

[0015] The aforesaid objects are achieved by a hydrau-
lic rake screen for water filtration, according to the ap-
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pended claims.
[0016] The hydraulic rake screen comprises:

- afiltering screen;

- amovable rack, movable with respect to the filtering
screen;

- a hydraulic handling system comprising a first hy-
draulic handling device, able to move the movable
rack between a stroke starting position, wherein the
movable rack is arranged at the base of the filtering
screen, and a stroke final position, wherein the mov-
ablerack is arranged at the top of the filtering screen,
and vice versa, and a second hydraulic handling de-
vice, able to move the movable rack between a work-
ing position, wherein the movable rack is adjacent
to the filtering screen, and a rest position, wherein
the movable rack is spaced from the filtering screen,
and vice versa;

- an actuating system of the hydraulic handling sys-
tem, comprising a hydraulic circuit provided with a
first driving pump of the first hydraulic device and a
second driving pump of the second hydraulic device
and comprising a controller;

- the hydraulic rake screen is characterized in that the
controller is able to arrange the first driving pump
and the second driving pump in fluid communication
with the first hydraulic handling device to define a
driving flow rate of the first hydraulic handling device
equal to the sum of the flow rates of the first driving
pump and of the second driving pump when the con-
troller drives the first hydraulic handling device mov-
ing the movable rack between the stroke final posi-
tion and the stroke starting position.

[0017] In this way, it is possible to increase the flow
rate available to the first hydraulic device by minimizing
the relative energy expenditure and the operating cycle
time of the rake screen.

[0018] Preferably, the actuating system comprises a
diverter solenoid valve arranged in the hydraulic circuit
and operatively connected to the controller,

wherein the diverter solenoid valve is able to divert the
fluid leaving the second driving pump to the first hydraulic
handling device to increase the flow rate of the first hy-
draulic handling device when the controller drives the
first hydraulic handling device moving the movable rack
between the stroke final position and the stroke starting
position.

[0019] In this way, the flow rate intended for the first
hydraulic handling device is increased by means of the
fluid intended for the second handling device, i.e. by ar-
ranging both its own fluid and that supplied by the second
hydraulic handling device in the first hydraulic handling
device. During this overlapping of the flow rates step, the
second hydraulic handling device is hydraulically exclud-
ed from the process.

[0020] Preferably, the first hydraulic handling device
comprises a first hydraulic actuator and the second hy-
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draulic handling device comprises a second hydraulic
actuator, in which the firstand second hydraulic actuators
are independent and connected to the movable rack.
[0021] Even more preferably, each of the first and sec-
ond hydraulic actuators comprises a single rod oleody-
namic cylinder.

[0022] Alternatively, atleastone of the first and second
hydraulic actuators comprises a telescopic oleodynamic
cylinder with two or more rods.

[0023] Preferably, the single-rod telescopic oleody-
namic cylinder or the two or more-rods telescopic oleo-
dynamic cylinder comprises a drain valve arranged on
the head of the telescopic oleodynamic cylinder and able
toincrease the drain surface during the handling between
the stroke starting position and the stroke final position.
[0024] In this way, it is possible to create a quick drain
system to reduce the back pressure in ascent, speed up
the oil drain and facilitate the ascent of the movable rack
by working at reduced pressures.

[0025] Preferably, the cubic capacity of the first hydrau-
lic actuator is greater than the cubic capacity of the sec-
ond hydraulic actuator.

[0026] This is because the shift and the loads to which
the firsthydraulic handling device is subjected are greater
than the shifts and loads to which the second hydraulic
handling device is subjected.

[0027] Preferably, the first driving pump and the sec-
ond driving pump are independent.

[0028] Even more preferably, the flow rate of the first
driving pump is greater than the flow rate of the second
driving pump.

[0029] In this regard, the greater flow rate allows the
related first hydraulic handling device with the greater
cubic capacity to be served.

[0030] Preferably, the actuating system comprises a
single electric motor able to driving the first and second
driving pumps.

[0031] Preferably, the actuating system comprises a
first pressure transmitter and a second pressure trans-
mitter independent and arranged in the hydraulic circuit,
wherein the first pressure transmitter is operatively con-
nected to the first driving pump to stop the first driving
pump if the pressure value reaches a predetermined
pressure value, and

wherein the second pressure transmitter is operatively
connected to the second driving pump to stop the second
driving pump if the pressure value reaches a predeter-
mined pressure value.

[0032] This allows to minimize the components, the
energy expenditure associated with the management of
the rake screen and the environmental impact deriving
from the hydraulic oil spill.

Description of the figures

[0033] These and further features and advantages of
the present invention will become apparent from the dis-
closure of the preferred embodiment, illustrated by way
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of a non-limiting example in the accompanying figures,
wherein:

- Figure 1 is a schematic side view of the hydraulic
rake screen, according to the present invention.

Detailed description of the invention

[0034] With reference to Figure 1, a preferred embod-
iment of the hydraulic rake screen 1 for water filtration is
illustrated, according to the present invention, installed
at a penstock intended for the passage of water.

[0035] In the description that follows, reference will be
made to an oleodynamic rake screen capable of operat-
ing in the field of decontamination and purification on
channels and waterways to keep the filtering screens
clean to protect pumps and turbines. The cleaning cycle
of the filtering screen is guaranteed by the presence of
amovablerack that moves by means of suitable hydraulic
actuators, in particular of oleodynamic cylinders.

[0036] Figure 1 illustrates an exemplification of the hy-
draulicrake screen 1 with respect to the mechanical com-
ponents, as compared to the electrical/electronic and hy-
draulic components, in particular the oleodynamic ones
as described in greater detail below.

[0037] The hydraulic rake screen 1 comprises a filter-
ing screen 11 and a movable rack 21 with respect to the
aforementioned filtering screen 11. Thus, the filtering
screen 11 defines the fixed portion of the hydraulic rake
screen 1 while the movable rack 21 defines the movable
portion of the same hydraulic rake screen 1.

[0038] The filtering screen 11 is inclined with respect
to the vertical plane of the hydraulic duct to which it is
installed, preferably with an angle of inclination equal to
15° in the direction of water flow. This filtering screen 11
is preferably made of steel, for example hot-galvanized
carbon steel, and comprises a plurality of bars, the spac-
ing of which defines the filtering opening. Moreover, the
lower portion of the bars can be shaped in such a way
as to facilitate the raking operation of the rake 121, below
described, for example by means of a suitable shaping.
[0039] The movable rack 21 preferably comprises a
carriage, also made of steel, on which a rake 121 for
removing debris is coupled. The rake could also be re-
placed by a different debris collection system, for exam-
ple a rotating comb, or by other systems of a known type
not further described. The rake 121 is preferably made
from a plurality of teeth whose mutual spacing and size
is such as to allow insertion into the filtration openings.

[0040] The aforementioned carriage is also con-
strained to a fixed support structure for the rotation there-
of with respect to a rotation point.

[0041] The movable rack 21 is able to be moved by a
hydraulic handling system along a main direction PD and
along a secondary direction SD, as illustrated by the ar-
rows in Figure 1. In particular, the main direction PD de-
fines the shift that identifies the stroke starting position
and the stroke final position of the movable rack 21, or
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of the rake 121, with respect to the filtering screen 11.
On the contrary, the direction SD defines the shift that
identifies the working position and the rest position of the
movable rack 21, or of the rake 121, with respect to the
filtering screen 11. The aforesaid secondary direction SD
can also be defined by a rotation of the carriage which
moves the rake 121 as in the present embodiment.
[0042] "Stroke starting position" means, in the present
invention, the position in which the movable rack 21, or
rake 121, is arranged at the base ofthe filtering screen 11.
[0043] "Stroke final position" means, in the presentin-
vention, the position in which the movable rack 21, or
rake 121, is arranged at the top of the filtering screen 11.
[0044] "Working position" means, in the presentinven-
tion, the position in which the movable rack 21, or rake
121, is adjacent to the filtering screen 11.

[0045] "Rest position" means, in the presentinvention,
the position in which the movable rack 21, or rake 121,
is spaced from the filtering screen 11.

[0046] In Figure 1, the movable rack 21, or rake 121,
isillustrated in the stroke starting position and in the work-
ing position, to start the cleaning cycle by means of the
hydraulic rake screen 1.

[0047] The aforementioned hydraulic handling system
comprises a first hydraulic handling device 131, able to
move the movable rack 21 between the stroke starting
position and the stroke final position and vice versa, and
a second hydraulic handling device 231, able to move
the movable rack 21 between the working position and
vice versa.

[0048] In the present embodiment the first hydraulic
handling device 131 comprises a first hydraulic actuator
of the single-rod oleodynamic cylinder type and, in the
same way, the second hydraulic handling device 231
comprises a second hydraulic actuator always of the sin-
gle-rod oleodynamic cylinder type. In view of the appli-
cation for which are intended, that is the handling, the
aforementioned first and second hydraulic actuators, or
the relative oleodynamic cylinders, have different cubic
capacities. In particular, the first hydraulic actuator has
agreater cubic capacity compared to the second hydrau-
lic actuator, because the shift and the loads to which the
first hydraulic handling device is subjected are greater
than the shifts and loads to which the second hydraulic
handling device is subjected.

[0049] Theterm "cubic capacity" means, in the present
invention, the volume of liquid handled (stroke per bore)
from the dead point below the dead top centre of each
hydraulic actuator, or of each oleodynamic cylinder used.
[0050] According to alternative embodiments, one or
both of the aforementioned first and second hydraulic
actuators can be of the telescopic oleodynamic cylinder
type with two or more rods. For example, the first hydrau-
lic actuator, the one that has to handle the movable rack
21 for a greater distance can be of the telescopic oleo-
dynamic cylinder type with two or more rods, while the
second hydraulic actuator, intended for handling the
movable rack 21 for a shorter distance, can be of the
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single-rod oleodynamic cylinder type.

[0051] Accordingto afurther embodiment, notillustrat-
ed, the single-rod telescopic oleodynamic cylinder or the
two or more-rods telescopic oleodynamic cylinder com-
prises a drain valve arranged on the head of the tele-
scopic oleodynamic cylinder and able to increase the
drain surface during the handling between the stroke
starting position and the stroke final position.

[0052] During handling from the stroke starting position
to the stroke final position, the main cylinder has a com-
pletely open rod and the back pressure generated down-
stream of the piston, that is on the oil return line to the
control unit, can hinder the cylinder ascent until the limit
imposed by the safety valve is reached. Moreover, in this
ascent step the oil works on a net surface which is equal
to the difference between the inner diameter of the liner
and the diameter of the rod. Such effect is even more
amplified when using telescopic cylinders with two or
more rods.

[0053] Therefore, onthe cylinder head, usually provid-
ed with a plug, a drain valve is installed, of the unidirec-
tional type with a hydraulically piloted opening, which,
during the ascent step, allows to increase the drain sur-
face. The employment of the drain valve allows to reduce
the back pressure in ascent, speed up the oil drain in the
control unit and facilitate the ascent of the movable rack
by working at reduced pressures.

[0054] However, the first hydraulic actuator and the
second hydraulic actuator are both connected to the mov-
able rack 21 but designed to be independent to each
other, or to operate the relative handling independently
to each other.

[0055] The driving of the hydraulic handling systems
is achieved by means of an actuating system of the hy-
draulic handling systems which comprises a hydraulic
circuit provided with afirst driving pump P1 able to supply
the first hydraulic handling device 131, that is the first
hydraulic actuator, and of a second driving pump P2 able
to supply the second hydraulic handling device 231, or
the second hydraulic actuator, illustrated by way of con-
tinuous lines in Figure 1. Furthermore, the actuating sys-
tem of the hydraulic handling systems comprises a con-
troller 101, operatively connected to the components of
the hydraulic rake screen 1 by an electric/electronic cir-
cuit illustrated by way of example with dashed lines in
Figure 1.

[0056] The controller 101 is preferably made by means
of a PLC which defines the hydraulic control unit of the
hydraulic rake screen 1, that is the device by means of
which to control the pumping assembly and the solenoid
valves part of the hydraulic circuit.

[0057] The hydraulic actuating system further compris-
es a single electric motor M able to drive suitable driving
pumps of the hydraulic handling systems.

[0058] In view of the flow rates of the relative hydraulic
actuators to be handled, the flow rate of the first pump
P1 is greater than the flow rate of the second pump P2.
The greater flow rate allows, in fact, the related first hy-
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draulic handling device 131 with the greater cubic capac-
ity to be served.

[0059] As previously described for the hydraulic actu-
ators, also the first pump P1 and the second pump P2
are independent. This allows to minimize the compo-
nents and the energy expenditure associated with the
management of the hydraulic rake screen 1 object of the
present invention.

[0060] The first hydraulic handling device 131 and the
second hydraulic handling device 231 are operatively
connected to the aforementioned hydraulic circuit, for ex-
ample through the aforementioned first driving pump P1
and second driving pump P2, respectively. Furthermore,
a diverter solenoid valve 501 is arranged in the afore-
mentioned hydraulic circuit and is part of the hydraulic
actuating system, allowing the diversion of fluid leaving
the second driving pump P2 in view of the command of
the controller 101 to which it is operatively connected.
Further solenoid valves are comprised in the hydraulic
circuit to define the handling operations of the first 131
and the second 231 hydraulic devices when they operate
independently for the execution of the cleaning cycle
steps subsequently described in greater detail. These
solenoid valves, of the known type, will not be further
described.

[0061] Both the diverter solenoid valve 501 and the
further solenoid valves part of the hydraulic circuit are
controlled, as described above, by the controller 101
electrically/electronically connected thereto in an elec-
tric/electronic circuit part of the hydraulic rake screen 1.
[0062] The controller 101 is, in fact, adapted to arrange
the delivery of the first driving pump P1 and the delivery
of the second driving pump P2 in fluid communication
with the first hydraulic handling device 131 to define a
driving flow rate of the first hydraulic handling device 131
equal to the sums of the flow rates of the first driving
pump P1 and of the second driving pump P2 when the
controller 101 drives the first hydraulic handling device
131 handling the movable rack 21 between the stroke
final position and the stroke starting position.

[0063] In particular, the diverter solenoid valve 501 is
able to divert the fluid leaving the second driving pump
P2 to the first hydraulic handling device 131 to increase
the flow rate to the aforesaid first hydraulic handling de-
vice 131 when the controller 101 drives the first hydraulic
handling device 131 handling the movable rack 21 be-
tween the stroke final position and the stroke starting
position.

[0064] In the following, the method of cleaning by
means of the hydraulic rake screen 1 according to the
present invention will be described by way of example,
taking into consideration the handling with respect to the
aforesaid stroke starting position, stroke final position,
working position and rest position. The aforesaid clean-
ing method allows the filtering screen 11 to block the
bodies in suspension larger than the filtering opening, to
lift them out of the water flow by means of the movable
rack 21 and to convey them to the drain, located in the



9 EP 3 808 902 A1 10

top of the filtering screen 11.
[0065] The cleaning method comprises a four-step cy-
cle:

- approaching step, in which the movable rack 21 is
approachedto thefiltering screen 11, handling it from
the rest position to the working position;

- ascending step, in which the movable rack 21 is ar-
ranged at the base of the filtering screen 11, handling
it from the stroke starting position to the stroke final
position;

- removing step, in which the movable rack 21 is re-
moved from the filtering screen 11, handling it from
the working position to the rest position;

- descending step, in which the movable rack 21 is
arranged at the base of the filtering screen 11, han-
dling it from the stroke starting position to the stroke
final position.

[0066] Duringthe approaching step, the hydraulic han-
dling system, in particular the second hydraulic handling
device 231 connected to the carriage, imparts a handling
to the movable rack 21 along the secondary direction SD
such as to arrange it from the rest position to the working
position. In particular, the rake 121 is rotated, or in the
same way linearly handled, and such a rotation, or linear
handling, causes the teeth of the rake 121 to follow the
shape of the bars of the filtering screen 11. The rotation,
or linear handling, causes the teeth of the rake 121 to
gradually enter the bars at the same time conveying the
bottom material towards the same and then cleaning the
filtering screen 11 vertically.

[0067] During the ascending step, the hydraulic han-
dling system, in particular the first hydraulic handling de-
vice 131 connected to the carriage, imparts a handling
to the movable rack 21 along the main direction PD such
as to arrange it from the stroke starting position to the
stroke final position. The handling adjacent to the filtering
screen 11 causes the material in suspension at the same
filtering screen 11 to be collected without allowing the
outflow thereof from the rake 121. At the end of the as-
cending step, the movable rack 21 drains the screened
material, or the collected material, at the top of the filtering
screen 11.

[0068] During the removing step, the hydraulic han-
dling system, in particular the second hydraulic handling
device 231 connected to the carriage, imparts a handling
to the movable rack 21 along the secondary direction SD
such as to arrange it from the working position to the rest
position. In particular, the rake 121 is rotated, or in the
same way handled in a linear manner, and such rotation,
or linear movement, causes the teeth of the rake 121 to
be removed from the bars of the filtering screen 11 by a
sufficient and predetermined extent, such as to allow the
subsequent handling without interfering with the filtering
screen 11 or the new material accumulated in the mean-
time therein.

[0069] Being independent, the aforementioned steps
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of approaching, ascending and removing are carried out
by the independent action of the hydraulic handling de-
vices 131, 231, in particular of the first hydraulic actuator
for the ascending step and of the second hydraulic actu-
ator for the approaching and removing steps.

[0070] Finally, in the descending step the hydraulic
handling system imparts to the movable rack 21 a han-
dling along the main direction PD such as to arrange it
again from the stroke final position to the stroke starting
position. The handling spaced from the filtering screen
11 causes the rake 121 to reposition itself at the base of
the filtering screen 11 without having impact with the bars
of the same filtering screen 11 or with the redeposited
material to be collected with a new cleaning cycle.
[0071] In this descending step, the oil flow rate intend-
ed to the first hydraulic handling device 131 is equal to
the sum of the flow rates of each of the first driving pumps
P1 and of the second driving pump P2, used in combined
action to obtain the flow rate increase as to allow a re-
duction of the cycle time in the said descending step.
Thus, the descending step is actually carried out by the
first hydraulic handling device 131 but with the flow rate
increase described above with respect to the handling of
the same first hydraulic handling device 131 during the
ascending step.

[0072] The fluid communication of both the first driving
pump P1 and the second driving pump P2 with the first
hydraulic handling device 131 is obtained by means of
the diverter solenoid valve 501, controlled by the control-
ler 101. In the descending step, the diverter solenoid
valve 501 is able to divert the fluid of the circuit leaving
from the second driving pump P2 and intended to the
second hydraulic handling device 231 for movement to
the fluid of the first hydraulic handling device 131 for the
purpose of increasing the driving flow rate of the afore-
mentioned first hydraulic handling device 131. This fluid
deviation is achieved when the controller 101 drives the
first hydraulic handling device 131, handling the movable
rack 21 between the stroke final position and the stroke
starting position.

[0073] In this way, it is possible to increase the flow
rate of the first hydraulic device 131 by minimizing the
relative energy expenditure and the operating cycle time
of the hydraulic rake screen 1, in particular in the afore-
mentioned descending step. In this step, in fact, given
the low working pressures, it is possible to superimpose
the flow rates by minimizing energy expenditure, as op-
posed to the ascending step.

[0074] In relation to the considerable cubic capacity
difference between the first hydraulic handling device
131 and the second hydraulic handling device 231, the
relative first P1 and second P2 pumps are consequently
designed to supply the firsthydraulic handling device 131
athigh flow rate and the second hydraulichandling device
231 at low flow rate. The independent management of
the aforementioned first 131 and second 231 hydraulic
handling devices during the approaching, ascending and
removing steps allows a nominal flow rate to be used
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such as to ensure an acceptable energy consumption
with regard to the pressures involved, in particular the
pressures generated during the ascending phase.
[0075] In the same way, the management of the fluid
communication allows to increase the flow rate, and con-
sequently reduce the cycle time, without impacting on
the pressures involved in the descending step, therefore
without negatively impacting the energy expenditure re-
quired to complete the same descending step.

[0076] In a further embodiment, not shown, the actu-
ating system of the hydraulic rake screen according to
the present invention comprises a first pressure trans-
mitter and a second pressure transmitter independent to
each other and arranged in the hydraulic circuit. In par-
ticular, the first pressure transmitter is operatively con-
nected to the first driving pump to stop the first driving
pump if the pressure value reaches a predetermined
pressure value. Similarly, the second pressure transmit-
ter is operatively connected to the second driving pump
to stop the second driving pump if the pressure value
reaches a predetermined pressure value.

[0077] This allows to minimize the components, the
energy expenditure associated with the management of
the rake screen and the environmental impact deriving
from the hydraulic oil spill.

Claims

1. Hydraulic rake screen (1) for water filtration compris-
ing:

- afiltering screen (11);

- a movable rack (21) movable with respect to
said filtering screen (11);

- a hydraulic handling system comprising a first
hydraulic handling device (131), able to move
said movable rack (21) between a stroke starting
position, wherein said movable rack (21) is ar-
ranged at the base of the filtering screen (11),
and a stroke final position, wherein said movable
rack (21) is arranged at the top of said filtering
screen (11), and vice versa, and a second hy-
draulic handling device (231), able to move said
movable rack (21) between a working position,
wherein said movable rack (21) is adjacent to
said filtering screen (11), and a rest position,
wherein said movable rack (21) is spaced from
said filtering screen (11), and vice versa;

- an actuating system of said hydraulic handling
system, comprising a hydraulic circuit provided
with a first driving pump (P1) of said first hydrau-
lic device (131) and a second driving pump (P2)
of said second hydraulic device (231) and com-
prising a controller (101);

said hydraulic rake screen (1) is characterized
in that said controller (101) is able to arrange
saidfirstdriving pump (P1) and said second driv-
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ing pump (P2) in fluid communication with said
first hydraulic handling device (131) to define a
driving flow rate of said first hydraulic handling
device (131) which is equal to the sum of the
flow rates of said first driving pump (P1) and of
said second driving pump (P2) when said con-
troller (101) drives said first hydraulic handling
device (131) moving said movable rack (21) be-
tween said stroke final position and said stroke
starting position.

Hydraulic rake screen (1) according to claim 1,
wherein said actuating system comprises a diverter
solenoid valve (501) arranged in said hydraulic cir-
cuit and operatively connected to said controller
(101),

wherein said diverter solenoid valve (501) is able to
divertthe fluid leaving said second driving pump (P2)
to said first hydraulic handling device (131) to in-
crease the flow rate of said first hydraulic handling
device (131) when said controller (101) drives said
first hydraulic handling device (131) moving said
movable rack (21) between said stroke final position
and said stroke starting position.

Hydraulic rake screen (1) according to claim 1 or 2,
wherein said first hydraulic handling device (131)
comprises a first hydraulic actuator and said second
hydraulic handling device (231) comprises a second
hydraulic actuator, wherein said first and second hy-
draulic actuators are independent and connected to
said movable rack (21).

Hydraulic rake screen (1) according to claim 3,
wherein each of said first and second hydraulic ac-
tuators comprises a single rod oleodynamic cylinder.

Hydraulic rake screen (1) according to claim 3,
wherein atleast one of said firstand second hydraulic
actuators comprises a telescopic oleodynamic cyl-
inder with two or more rods.

Hydraulic rake screen (1) according to claim 4 or 5,
wherein said single-rod telescopic oleodynamic cyl-
inder or said two or more-rods telescopic oleody-
namic cylinder comprises a drain valve arranged on
the head of said telescopic oleodynamic cylinder and
able to increase the drain surface during the handling
between said stroke starting position and said stroke
final position.

Hydraulic rake screen (1) according to one or more
claims from 3 to 6, wherein the cubic capacity of said
first hydraulic actuator is greater than the cubic ca-
pacity of said second hydraulic actuator.

Hydraulic rake screen (1) according to one or more
claims from 1 to 7, wherein said first driving pump
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(P1) and said second driving pump (P2) are inde-
pendent.

Hydraulic rake screen (1) according to one or more
claims from 1 to 8, wherein the flow rate of said first
driving pump (P1) is greater than the flow rate of said
second driving pump (P2).

Hydraulic rake screen (1) according to one or more
claims from 1 to 9, wherein said actuating system
comprises a single electric motor (M) able to actuate
said first (P1) and second (P2) driving pumps.

Hydraulic rake screen (1) according to one or more
claims from 1 to 10, wherein said actuating system
comprises a first pressure transmitter and a second
pressure transmitter independent to each other and
arranged in said hydraulic circuit,

wherein said first pressure transmitter is operatively
connected to said first driving pump (P 1) to stop said
first driving pump (P1) if the pressure value reaches
a predetermined pressure value, and

wherein said second pressure transmitter is opera-
tively connected to said second driving pump (P2)
to stop said second driving pump (P2) if the pressure
value reaches a predetermined pressure value.
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